Objectives: The aim of this study was to determine the incidence of agger nasi and frontal cells in a Turkish population and their relation to frontal sinusitis.
Introduction
There are a number of anatomical variations of paranasal sinuses. These anatomical variations may cause narrowing or obstruction in sinus drainage canals, leading to a reduction in the ventilation of sinuses and a deterioration mucociliary activity. [1] Particularly the inflammation of the cells around the sinus ostium leads to a narrowing in the sinus ostium, which disrupts the ventilation of sinuses and in turn leads to development of sinusitis. [2] In the surgical treatment of paranasal sinus diseases, knowledge of the anatomy of paranasal sinuses and their variations yields better results in surgery and reduces complications. [3] Computed tomography (CT) is an imaging technique used as golden standard in the evaluation of the patients preoperatively. Detailed anatomical information can be obtained preoperatively with CT and imaging findings are used as a surgical maps. [4] In this study, we aimed to determine the incidence of agger nasi (AN) and frontal cells in a Turkish population and to reveal whether there is a relation with these and frontal sinusitis.
Materials and Methods
This study was conducted in the Department of Radiology of K›r›kkale University, School of Medicine between January 2018 and June 2018. Ethics Committee approval was obtained from K›r›kkale University Ethics Committee. Paranasal sinus CT images obtained with Incidence of agger nasi and frontal cells and their relation to frontal sinusitis in a Turkish population: a CT study 64 -section multislice CT (Brilliance CT system; Philips Healthcare, Cleveland, USA) were evaluated retrospectively. The informed consent was waived due to the retrospective design of the study. The conformed with the principles outlined in the appropriate version of 1964 Declaration of Helsinki. The patients under the age of 18 and over the age of 75, and those with nasal polyposis, a history of operation on the sinonasal area, trauma history or a benign or malignant tumor were discluded from the study. CT images were obtained on coronal plane, with the patients lying prone (face down). Sagittal and axial images were reconstructed when necessary.
Radiologically, frontal sinusitis was defined as the thickening of sinus ostium or sinus walls at least for 3 mm in CT images. AN cell was accepted as the foremost anterior cell which was pneumatized in the frontal recess as described by Messerklinger. [5] Right and left recesses were evaluated separately. The frontal cells superior to the AN cell were divided into four groups in CT according to Kuhn's classification. [4] Based on this classification, Type 1 is a single cell located on AN cell; Type 2 is in the form of two or more cells on AN cell; Type 3 is a single large cell pneumatized into the frontal sinus; and Type 4 is in the form of a cell within the frontal sinus. The presence of frontal cells was evaluated separately on the left and right sides. All measurements were performed by a single researcher with seven years of experience in head and neck radiology.
Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS for Windows, version 20.0, Chicago, IL, USA). Categorical variables were presented as frequencies and percentages, and data were expressed as mean±standard deviation. Groups were compared with Pearson's chi-squared test. To compare noncategorical changes, independent samples t-test was used. A p-value <0.05 was considered statistically significant.
Results
Of the 412 patients, 202 were males (mean age 34.8±14.9) and 210 were females (mean age 35.1±13.9). AN cell was detected in 214 patients (51.9%); 74 on the right side (17.9%), 36 on the left side (8.7%), and 104 bilateral (25.2%) (Figure 1 ).
Frontal cells were detected in 198 patients (48%); 54 (13.1%) of these were on the right side, 46 (11.1%) on the left side, and 98 (23.7%) bilateral. The most common frontal cell was Khun Type 1 and the least common Khun Type 4 (Figure 2) . The incidence of frontal cells according to Kuhn's classification is shown in Table 1 . Frontal sinusitis was detected in 68 patients; 20 (4.8%) of these were on the right side, 22 (5.3%) on the left side, and 26 (6.3%) were bilateral (Figure 3) . A statistically significant realtion was found between the presence of both AN and frontal cells and frontal sinusitis (p<0.001) ( Table 2) .
When right and left paranasal sinuses were evaluated separately, frontal cell types according to Kuhn's classification had a significant relationship with frontal sinusitis on the right side (p=0.002), whereas there was no significant relationship on the left side (p=0.942) ( Table 3) .
Discussion
Non-contrast paranasal sinus CT taken on a coronal plane is the most commonly preferred imaging technique in revealing the anatomy of paranasal sinuses in detail. [4] The variations of paranasal sinuses are often detect in routine paranasal CT examinations, and have been reported in different studies with wide ranges. [6, 7] In this study, we 
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The relation between frontal cell types and frontal sinusitis. aimed to identify whether there was a relations between the presence of AN and frontal cells and frontal sinusitis. AN incidence was reported at different rates in different studies. Kayalioglu at al. [6] reported AN incidence as 7.77%. In contrast, in another study, Bradley and Kountakis [7] reported this incidence very high, 93%. The possible reason for this wide range of results in these studies is the difference in the definition of AN cell. In this study, the incidence of AN cell was 51.9%, and bilateral AN cell 25.2%.
Similarly, differences exist in earlier studies regarding the incidence of frontal cells; Gümüfl et al. [8] reported as 15.2%, Küçükgünay et al. [9] 20.9%, and Eweiss et al. [10] 78.5%. In this study, the incidence of frontal cells was 48%, and bilateral frontal cells 23.7%. The most common frontal cell was Khun Type 1 and the least common Khun type 4.
Sinusitis is defined as the infection or inflammation of the paranasal sinuses. Its pathology can be explained with deterioration in the ventilation of sinus through the sinus ostium. The factors that affect the size of the sinus ostium play a role in the development of sinusitis. [11] This clinical situation can be seen in all sinuses. Among these factors, frontal sinusitis comes to the fore due to its anatomical position and intracranial complication risks. [11] There are also differences in literature regarding the relationship between AN cell and frontal sinusitis. Eweiss et al., [10] Kubota et al., [12] and Del Gaudio et al. [13] found no relation between AN cell and frontal sinusitis, wheras Yegin et al. [14] reported the presence of sinusitis as significantly higher on the side of the AN cell. We also found a statistically significant relationship between frontal sinusitis and AN cell (p<0.001).
Del Gaudio et al. [13] reported no relationship between frontal cells and frontal sinusitis. In contrast, Meyer et al. [4] reported a significant relationship between Type 3 and Type 4 frontal cells and frontal sinusitis. Küçükgünay et al. [9] noted that Type 3 frontal cells had a relationship with sinusitis, but other types were not related. Gümüfl et al. [8] detected a significant relationship between the presence of frontal cells and ipsilateral frontal sinusitis. In this study, when the right and left sides were evaluated separately, the relationship with frontal sinusitis was found to be significant on the right, but not on the left side.
The improvements in endoscopic sinus surgery have rendered the detailed anatomy of paranasal sinuses and their variations more important. Knowledge of variations is essential in order to avoid the complications which could arise during the operation and to apply surgical procedures in a safe way. [15] Therefore, the evaluation of paranasal sinus anatomy and its variations preoperatively is crucial in eliminating complications. [15] CT is the best imaging method for the evaluation of inflammatory paranasal sinus pathologies and the osteomeatal complex. Contrary to the axial plane, coronal CT evaluation is considered to be a more efficient imaging method for endoscopic approaches. [3, 4] 
Conclusion
The presence of AN and frontal cells plays a role in the development of frontal sinusitis. Although it is accepted that most of the paranasal sinus variations may be predisposing in the development of sinusitis, there are obvious differences between studies. For this reason, a higher number of comprehensive studies are required to reveal the relation between the presence of AN and frontal cells and sinusitis.
